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This article presents a novel visualization approach for dynamic graphs, the versinus method, specially useful
for real world networks exhibiting free-scale properties. With a simple and fixed layout, and a small set of
visual markups, the method has been useful for understanding network dynamics. Local community often
suggests that it be reported, which motivated this article. Online resources deliver videos and computer
scripts for rendering new animations. This article has a concise description of the method.
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I. INTRODUCTION
Versinus is a visualization method for dynamic graphs
based on experimental observations. This method re-
ceives this dedicated article by recurrence of the sugges-
tion, by fellow researchers, to write it.
In visualizing a network, the method consists of creat-
ing an animation, of a fixed-size message sliding window
(e.g. 400 messages), and partitioning the network in two
fixed-layout segments: a sinusoid for the most connected
vertexes and a straight line for the less connected. A
vertex holds the same position throughout the anima-
tion. Also, visual indication of properties - such as color,
height and width, and rank of vertex with degree crite-
ria - plays a central role. This work differs from the few
works on the visualization of dynamic graphs because
it is a simple report on a method that has been useful,
was developed by practical needs, is the result of experi-
mentations, and has a number of criteria that guided its
development1–3.
Next section further exposes the context in which versi-
nus is being useful, and the characteristics of the systems
in which it was applied. Section III describes the method
itself. Section IV is dedicated to most important results
and discussions. Conclusions and further work are in
Section V. Appendix exposes online resources.
II. CONTEXT AND MATERIALS
In 2013, while doing complex networks research, within
a physics department, to visualize networks undergoing
its evolution along time was a necessity. This posed
some challenges (e.g. proper parametrization) to which
two visualization methods were developed. The first is
a web gadget, accessible via usual web browsers, that
could render image galleries with measures and the node-
edge structure4,5. The second method is based on render-
ing animations with specific characteristics. This second
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method has been named versinus for the purpose of this
article.
A. GMANE email lists interaction networks
The networks undergoing analysis were email inter-
action networks. Messages were obtained from the
GMANE public database6–8. For this goal, just three
metadata fields of each email message is needed: the
sender, the ID of the message and the ID of the mes-
sage it is a response to, if any. Each sender is a vertex in
the network. If a message is a response, it yields an edge
from the author of the original message to current mes-
sage author. If the edge is already there, the weight is
increased by one (an edge is created with weight one). By
inspecting all messages in a set, the interaction network
given by those messages can be attained. This interac-
tion network is understood as an “information network”,
with edges along the information flow, as the response is
an evidence that the responder absorbed the information
given by the original sender. If the edges are inverted, it
is usual to call it a “status network”, with the responder
”giving status” to the original sender, as he considered
the message worthy enough to respond it.
B. Sliding message window dynamic interaction networks
Consider ∆ a fixed number of consecutive messages
(e.g. ∆ = 400). Consider sets si+∆i of ∆ consecutive
email messages, as they are registered along time. A
Sequence S∆,M of such sets, with the first message po-
sitioned in each the M considered messages (e.g. M =
20000), can be written as:
S∆,M = {si+∆i }M−∆i=0 (1)
Each set si yields an interaction network, as described
in Section II A. Each of these sets exhibits stable prop-
erties, while each participant exhibits a wide variation of
characteristics along S. To understand the mechanisms
of this compatibility (unstable vertexes, stable network)
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led to experimenting a series of layouts and visualization
techniques, from which versinus emerged.
III. THE VERSINUS VISUALIZATION METHOD
Versinus is a simple visualization method. Network
vertexes are roughly split to usual 80% periphery, 15%
intermediary and 5% of hubs. Hubs are laid on the first
half of a sinusoid. Intermediary on the second. Periph-
eral sector is laid on a straight line. This configuration
can be improved in various forms, to which Section V A
is dedicated. Figure 1 has an image of such a layout.
The position of vertex, fixed, is defined by the overall
structure, i.e. with respect to all M messages (see Sec-
tion II B). Numbers with individual measures for each
vertex blink periodically.
FIG. 1. The versinus visualization method in use. 5% of
The most connected vertexes (hubs) are on the left period of
the sinusoid. 15% of the most connected remaining vertexes
are on the right period. 80% of the least connected vertexes
are on the straight line, above the sinusoidal shape. White
dots with numbers keep track of node position in the overall
degree ordering. Measures blink periodically on the vertex it
is related to.
IV. RESULTS AND DISCUSSION
Results from versinus is divided in two groups: ob-
servations on features that made it useful for the task,
and the network structure properties it made possible to
grasp.
A. Understanding of useful visualization features for
dynamic networks
On the numerous insights related to versinus, a few of
them seem more fundamental, or plain useful. This is an
attempt to present them in an importance-first order:
1. Vertexes need to remain static. Even if they move
smoothly, one notices solely transient artifacts if
nodes are moving around.
2. Very connected sectors (hubs and intermediary)
need to be laid in a curve, otherwise the edges en-
close each other and reasoning about the network
becomes harsh.
3. Height and width of a vertex are very informative,
specially if measures mapped to them have a strong
relation, such as out-degree (mapped to height in
versinus) and in-degree (mapped to width).
4. Coloring nodes was also informative, although less
than height and weight, as these are related to mea-
sure differences more directly.
5. An ordering of nodes, related to their fixed posi-
tion, is very useful. Among all tests, ordering of
vertexes by degree was considered the most infor-
mative order, which led to the hub, intermediary
and peripheral sectioning. As node position in lay-
out is fixed, its ordering is done with respect to the
overall structure, i.e. considering all M messages.
6. Numbering these positions with respect to the or-
der of the vertexes in the larger structure (all M
messages) is useful in understanding how much a
vertex holds his position in his scale and on a larger
window size.
Many other insights were given by versinus, such as
possible visualization tools, other kind of convenient lay-
outs and glyph elaborations. These received dedicated
attention in Section V A. Even so, those insights, num-
bered above, were incorporated to versinus as the result
of tests which presented clear benefits within the best
settings achieved.
B. Understanding of network properties through versinus
A number of hypothesis were drawn about networks,
for which versinus was designed. Another number of hy-
pothesis were driven from versinus use itself.
1. Hypothesis evidenced by versinus
As suggested by Palla, Baraba´si and Vicsek9, stability
of participant activity in social networks is more inci-
dent in smaller networks. In accordance with this result,
all hubs have intermittent activity in the settings ana-
lyzed, except for the email list with the smallest number
of participants (the Metareciclagem email list). The in-
termitence of hubs itself was one of the top hypothesis
which motivated versinus development. The stability of
the structure10 required further verification of the insta-
bility of each participant activity.
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2. Hypothesis drawn from versinus use
There seem to be modes of operation of the network.
As an example, the intermediary is observed to commu-
nicate mostly to hubs or to communicate substantially
with the peripheral vertex. Another hypothesis is that
in and out degree discrepancies in each vertex are impor-
tant for network characterization. This was confirmed by
a recent work by the present author10. Other hypothe-
sis, such as discrepancies in authority and connectivity
of vertex, are numerous but need further research to be
valuable.
V. CONCLUSIONS AND FURTHER WORK
Versinus has been calling the attention of fellow re-
searchers for its simplicity and utility. This concise ex-
position of the method is aimed at giving further conse-
quence for this enthusiasm. Results are satisfactory in
the domain of interest and applications of the method to
visualize other domain dynamic networks should come in
near future.
A. Refinements on versinus
By far, the most proficuous facet of versinus is its abil-
ity to bring insights about how to enhance its layout and
use. Besides the technological proposal of making a tool
for using versinus in real-time, there are some ideas about
the layout and visual guides itself.
To further enable visualization of hubs and interme-
diary vertex, the sinusoid can have many periods with
a decaying frequency. The upper straight line can also
have an oscillating trace. The two halves of the sinu-
soidal period can be moved independently. The wave-
form need not to be a sinusoid. One can think of many
ways to make more informative glyphs. Also, visual and
auditory signals for specific occurrences can be interest-
ing (e.g. when a new vertex appears, when one vanishes,
when an ordering of vertexes changes). Measures of each
vertex can be exposed with a vertical displacement, to
enable multiple measures, to avoid the necessity to blink
the numbers and to keep network visualization free from
occlusion.
B. Other strategies envisioned
Working with versinus has suggested other kinds of
layout for vertexes, specially other geometric figures and
iterative force-based methods for positioning vertex in a
fixed layout. Matrix visualization of graphs and recent
approaches1 has been foreseen as support to versinus.
Appendix A: Online videos
There are video playlists online for use by the research
team. Authors choose11 as an example. Other playlists
can be found by inspecting the user.
Appendix B: Using online scripts for rendering versinus
animations
For making the animations and the analysis of the net-
works, Python scripts are online in a public repository12.
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